transgenic rice lines expressing a chimeric protein consisting of the XA21 22 ectodomain and EFR endodomain (XA21:EFR) and inoculated these lines with 23 Xoo. We also tested if the XA21:EFR rice plants respond to a synthetic sulfated 24 21 amino acid derivative (RaxX21-sY) derived from the activator of XA21-25 mediated immunity, RaxX. 26 • We found that five independently transformed XA21:EFR rice lines displayed 27 resistance to Xoo as measured by lesion length analysis, and showed that five 28 lines express markers of the XA21 defense response (generation of reactive 29 oxygen species and defense response gene expression) after treatment with 30 RaxX21-sY. 31 • Our results indicate that expression of the XA21:EFR chimeric receptor in rice 32 confers resistance to Xoo. These results suggest that the endodomain of the Introduction 37 Plant cell surface immune receptors confer defense against pathogen infection. 38 Cell surface mediated immunity in plants is mainly conferred by receptor like proteins 39 (RLPs) and receptor like kinases (RLKs) that recognize pathogen associated molecular 40 patterns (PAMPs) (Jones and Dangl 2006; Macho and Zipfel 2014) . Three well-studied 41 cell-surface RLKs that confer resistance to bacterial pathogens include FLAGELLIN Flagellin (Felix et al. 1999; Gómez-Gómez and Boller 2000; Chinchilla et al. 2006 2015) expressed under the maize ubiquitin promoter. We generated 10 independent 206 transgenic T 0 lines and inoculated the plants with Xoo using a leaf clipping method. We 207 found that 8 of these lines (lines 2, 3, 4, 5, 6, 7, 9, and 10) displayed enhanced 208 resistance to Xoo compared with the Kitaake parent line (Fig. S1 ).
209
To assess if the resistance phenotype was transmitted to the next generation, we in resistant individuals compared to approximately 13 cm for susceptible controls (Fig.   217 1, Fig S2) . All T 1 individuals from line 4 were PCR positive for Xa21:EFR:GFP (21:0) 218 which could have been from multiple transgene insertions (X 2 (1) = 1.4, p = 0.24) and 219 were resistant to Xoo. All T 1 individuals from line 7 were also PCR positive for the 220 Xa21:EFR:GFP transgene. However, these plants showed varying degrees of 221 resistance (Fig. S2 ).
222
For subsequent experiments, we focused on two Xa21:EFR:GFP lines (-2 and - The Xa21:EFR:GFP chimeric transgene is expressed and XA21:EFR:GFP protein 234 accumulates in stable transgenic lines 235 We used qRT-PCR to assess if plants containing the Xa21:EFR:GFP transgene 236 express the Xa21 ectodomain and EFR cytoplasmic domain. We assessed transcript 237 12 levels using domain specific primers for regions that encode the XA21 ectodomain, 238 XA21 cytoplasmic domain, and the EFR cytoplasmic domain (Table S1) ( Fig. 2A-C) . 239 Our results show Xa21:EFR:GFP-2-23, -2-24, -6-5-17 and -6-5-18 that carry the and highly express stress-related genes 258 We next assessed (Figs 3f, S4 ). In addition, we confirmed that RaxX21-sY treated XA21:GFP 270 rice, expressing the full length XA21 protein tagged with GFP ( Fig. S3 ), accumulate 271 ROS (Fig. 3b) Xa21:EFR:GFP rice ( Fig. 4a-d mutants and XA21 derivatives that lack a functional kinase domain maintain partial 307 resistance, it appears that a functional kinase domain is required for robust resistance 308 (C. B. Andaya and Ronald 2003) (Wang et al. 1996) . 309 Despite the evidence that rice expressing XA21:EFR:GFP are resistant to Xoo, it 310 is unclear why plants expressing the reciprocal EFR:XA21:GFP protein are susceptible 311 to Xoo (Schwessinger, Bahar, et al. 2015) . We hypothesize that the XA21 ectodomain is 312 critical for conferring robust resistance because it interacts with additional rice specific 313 signaling components that the EFR ectodomain is unable to bind. In partial support of 314 this hypothesis, we previously showed that the EFR kinase domain does not interact 315 with some of the previously identified XA21 kinase domain signaling components, 316 including the negative regulator XB15 and positive regulator XB3 (Schwessinger, Bahar, 317 et al. 2015) . Future studies might be aimed at identifying these elusive ectodomain 318 specific signaling partners to better understand XA21-mediated immunity. 319 320
